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Mean Life 5 the 2p° ‘D; Level in O V' 3 l

Wiliieam S. Bickel and S. Bashkin
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The suggestion [1] that an energetic ion beem passed through a thin
foil could be used as a light source for the measurement of the mean lives
of excited electronic states has been exploited by severai workers [2,3,4,5].
References [2] and [4] applied this technique to cases in which the emitters
were multiply charged and the radiations ley in the extreme ultraviclet.

Vie report another such measurement.

A besm of 0% ions, accelerated with a Van de Graaff sccelerdtor to an
energy of 1l.il MeV, was megnetically selected and pessed through a carbon
foil the thickness of which was 8 = 3 pgm/cn®. The pressure in the target
chamber was 2 x 10°° torr. The molecular ion was dissociated in the foil
into monatomic ions which lust 40 % 15 keV [6] in the foil. The emergent
particles were observed, at 90° to the particle beam, with a McPherson
50 em. vacuum Seya-Nemicke monochromator with a 600 line/mm grating. The
detector was» a sodiun salicylste costed EMY photommltiplier surrounded by
a closely-fitting brass eylinder which wa's cooled with liguid nitrogen.

The photomltiplier cutput was recorded with a current integrator. Ancther
current integrator was commected to a plate which collected the particle
beam., The particle beam currents were ~ 0.3 pamp. »

We surveyed [7] the radiations in the wavelength region ;be'iween 700

and 1500k, With an instrumentel line width of ~ 36}, 8 numbér of lines
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were clearly resolved; these inciuded A 1339-43R (frem 0 Iv) [8] and A 1373R
(from 0 v) [8]. The intercombination iine at A 1356,59% (frem O I) was not

seen, Kelly [8] 1ists the intensity of this iine as small. The parent levsl

can be expected to have a relatively lcng mean life since it can decay only

by forbidden transitions,

The monochromator was set at i lB‘ZL?s, the line arising from the
transition 2p ¥ - 2p° D, in 0 V., Photomultiplier counts were recorded
for various positions of the foil relative to the entrance aperture of the
monochromator. Such deta, nomazlized to the nuvber of incident beam particies,
are directly applicable [1,2,3,4,5] to the determinstion of the mean iife of
the decaying level., Our data, cerrected for dark current, are presented i:?,
Pig. 1. The streight line is a least squares fit and results in a measured
mean life of 1.36 £ 0.01 x J0™® sec, The uncertainiy stems largely from
uncertainty in the foil thickness and a consequent vncertainty in the particle
velocity.

In passing, we note that Ref. % daseribes similar measurements on the
lowest lying doublets in C IV, N V, © VI, F VII, and Ne VIII. A 32R band
pess was used. As Table 1 shows, the spectra of C I, N I, and 0 I include
lines which, with thet band pass, could not be resolved from the C IV, NV,
and O VI lines to which Ref. b was devotsi, Hence the wavelength measure-
ment alone is insufficient to gaarantes the shsence of contributions from
two different transitions. In our scans .7], lines due to 0 I, O IV, O ¥,
and O VI were distinctly present. While the experinent of Ref, 4 was
conducted at muach higher particie energlies {0.97 Me!?‘/nucleon) than we have
used, it is known [9] that deuterons with energies uf 12,9 and 21,0 MeV

can pick up neutralizing electrons on pEssing thwogh geses. Henee it is
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conceiveble that excited neutral emitiers of €, W, snd 0 slso emerged from
the aluminum foils employed in Ref, 4, and a re-exemination of this possi-
bility sppears warranted.

‘fable 1, Comparison of spectral lines studied in Ref, 4 and nearby lines
listed in Ref. 8. Farenbhetic mmbers following the wavelengihs

are intensities given in Ref. 8, Wavelengths are in Angstrom units.

Lines Used in Ref'. &

=

Nearby Lines [8]

c Iv 1548.2 {20),
1550 8 {195. ‘

¢ T ask2.2 (2},
1561, 3 (2)
(20

1561k 5

1560.3 {8), 1560.7 (15),
1561.3 {5), 1561.k (20},

NV 1238.8 (83,
1242.8 (7

o

Nz 1223.2 {3},
1207,0 3§
1253.2 (2@)

12250 (15), 1225.% {10},
1928 L (5), 1228.8 {10),
i2h3.3 (15)

0 VI 1031.9 {10),
1037.6 (5).

G I 16e25.8 (9),
103%.2

L20),

7.4 {20), 1028.2 (8)
3.040.9 (153, iok8.2 (85.
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' Figure Taphion

Log intensity vs. distance fuor A 13?13{. lsne in ¢ V. The insert

shows the 0 V energy level disgram for the region of interest.
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